Experimental Section
of 30 mm in diameter, treated with liquid detergent solution for 30 minutes under ultrasonic condition. The net was washed with deionized water three times in ultrasonic bath and dried at 100 °C.
Preparation of silicalite-1 seeds
Silicalite-1 seeds with an average size of 300 nm were prepared from a synthesis solution with a molar composition of 4TPAOH: 10TEOS: 990H 2 O under hydrothermal treatment at 140 °C for 10 h. The seeds were thoroughly washed with deionized water several times. The seed solution (20 g L -1 ) was prepared by adjusting the pH value to 10 using aqueous NH 3 to avoid the seed aggregation. Then the seed solution was dropped onto the stainless-steel net and dried on a resistance furnace.
The deposited seed layer was further calcined at 550 °C for 6 hours prior to secondary growth of ZSM-5 membrane.
Preparation of ZSM-5 membrane
The mother solution with molar composition of 9.5NaOH: 16.7SiO 2 :
0.08Al 2 (SO 4 ) 3 ·18H 2 O: 2310H 2 O was employed for the synthesis of ZSM-5 membranes. Typically, the seeded net was positioned vertically at the bottom of the
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flask (250 mL) with 100mL precursor, followed by heating the flask at 100 °C under reflux for 45 days. After crystallization, membranes were taken out and repetitively washed with deionized water under ultrasonic vibration to remove physically attached crystals. The washed membranes were naturally dried (ambient condition) prior to further uses.
Characterizations
The crystalline structure of seeded layer and grown ZSM-5 membranes was confirmed by X-ray diffraction (XRD) using a Siemens D5005 diffractometer with Cu 
